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Description 

FIELD OF THE INVENTION 

[0001 ] This invention relate to a wet type electropho- 
tography apparatus using a non-volatile, high-viscosity, 
high-concentration liquid toner, and more specifically to 
a wet type electrophotography apparatus having a con- 
struction using an intermediate transfer medium in 
which tfie toner transfen-ed on the intermediate transfer 
medium can be efficiently heated and fused without 
causing adverse thermal effects on a photoconductive 
medium. 

BACKGROUND ART 



[0002] In electrophotography apparatuses where an 
electrostatic latent image is formed on a photoconduc- 
tive medium; a toner is caused to be deposited on the 
charged image area, and the powder image thus 
formed is then transfen^ed to paper and fused there by 
heat, a dry type involving a powder toner has been 
widely used. 

[0003] The powder toner used In the dry type electro- 
photography apparatus, however, tends to be easily car- 
ried about in the air. and has relatively poor resolution 
because of its large particle sizes ranging from 7-10 
Jim. 

[0004] Where a high resolution is needed, therefore, a 
wet type electrophotography using a liquid toner is pre- 
ferred. The liquid toner has particle sizes as small as 
approx. 1 nm and a high charging capacity, with the 
result that the toner image is less susceptible to turbu- 
lence, leading to improved resolution. 
[0005] In conventional wet type electrophotography 
apparatuses, a low-viscosity liquid toner composed of 1 
~ 2 % of toner bed In an organic solvent is used as a 
developer. This type of developer solution, however, 
arouses environmental concerns since it uses an 
organic solvent that causes hazards to human bodies, 
and it is generally consumed in a large amount due to its 
low toner concentration. 

[0006] It is against this bacKground that an Invention 
involving a wet type electrophotography apparatus 
using a high-viscosity, high-concentration developer 
solution consisting of a high-concentration toner dis- 
persed in silicone oil was disclosed in International Dis- 
closure Number "\WO95/08792". 
[0007] The use of this liquid toner Is beneficial 
because it is not hazardous to human kKXiies, and 
becatse the toner of high concentration eliminates the 
need for a large amount of developer solution. 
[0008] A known method of fixing a toner deposited on 
an electrostatic latent image on the photoconductive 
medium Is to transfer the toner particles deposited on 
the photoconductive medium directly onto a printing 
medium without using an Inta'mediate transfer medium. 
In processing color images, however, the method of 



transfen'ing thi9 toner deposited on the photoconductive 
medium directly onto a printing medium relying on the 
force of electric field, and fusing the toner there by heat- 
ing the printing medium would have to pass the printing 
5 medium over the photoconductive medium at least 
three times (four times when realizing black color with a 
sir^gle toner). This would limit the type and material of 
printing medium, posing a practical difficulty. 
[p009] Thus, when processing color images, a method 
10 of transfening the toner deposited on the photoconduc- 
tive medium onto an intermediate transfer medium, and 
fusing the toner on the printing medium by heating the 
intermediate trsmsfer medium has been adopted. That 
is, a method of electrostatically transfen'ing the toner 
15 particles deposited on the photoconductive medium 
onto an intermediate transfer medium, and fusing the 
toner particles consisting of a themioplastic resin, a pig- 
ment, etc. Into a viscous molten state by heating the 
Intermediate transfer medium and transferring the toner 
20 particles onto the printing medium by forcing them onto 
the printing medium Is known. This method is being 
widely used especially in processing color Images since 
it has advantages that a toner image can be transferred 
stably without relying on electrical properties, such as 
25 resistance values, of the printing medium, and that the 
printing medium is passed over the intermediate trans- 
fer medium only once. 

[0010] When implementing this method of fixing the 
toner on the printing medium, a construction as shown 
30 in FIG. 16 has been adopted in which an intermediate 
transfer roll made of a hollow metallic drum is provided 
as an intermediate transfer medium 15. with a halogen 
heater installed inside the hollow drum to heat the entire 
Intermediate transfer medium. 
35 [001 1 ] With this construction, however, the heat of the 
intermediate transfer medium 15 whose surface tem- 
perature Is kept high at all times is readily transmitted to 
the photoconductive medium 10, adversely affecting the 
performance of the photoconductive medium 10. If a 
40 high-viscosity, high-concentration developer solution 
consisting of a high-concentration toner dispersed in sil- 
icone oil is used, the intermediate transfer medium can 
be heated in a manner different from the conventional 
manner without giving adverse thermal effects on the 
45 photoconductive medium since the heat capacity of the 
toner can be reduced due to small toner particles. 
[0012] In this transfer method, temperature settings 
for the intermediate transfer medium, the toner, the 
printing medium and the pressure roller are essential. 
so The temperatures of toner particles and the printing 
medium at the time when the toner particles come in 
contact with the printing medium for transfer should 
preferably be higher than the soft«iing point of the toner 
particles, so that the toner particles and the printing 
55 medium can be brought into dose contact by a backup 
pressure from the rear surface of the printing medium, 
with the result that transfer is achieved by ttie adhesion 
of the fused toner particles or the toner layer. To achieve 
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the aimed transfer efficiency of 100%, it is necessary to 
heat and fuse the toner particles, which form an inr^ge 
on the intermediate transfer medium, into an integrated 
film layer, and maintain the adhesion between the sur- 
face of the intermediate transfer medium and the fused s 
toner layer at a sufficiently lower level than the cohesive 
force in the fused toner layer and the adhesion between 
the fused toner layer and the printing medium. 
[0013] Moreover, there can be two toner heating 
methods; the one of heating the entire intermediate io 
transfer medium at all times, and the other of heating 
the intermediate transfer medium by making contact 
with the surface thereof as necessary. In both cases, an 
efficient thermal transfer of a toner image is required, 
taking into consideration power consumption, ready-to- is 
print capability, changes in the state of toners when dif- 
ferent colors are deposited on the intermediate transfer 
medium, and thermal effects on the photoconductive 
medium and other processing materials. 

20 

DISCLOSURE OF THE INVENTION 

[0014] This invention has been made, taking into 
account these background factors. It Is therefore the 
main object of this invention to provide a wet type elec- 2S 
trophotography apparatus using a non-volatile, high-vis- 
cosity, high-concentration liquid toner and an 
intermediate transfer medium in whidi the toner trans- 
ferred onto the intermediate transfer medium is effi- 
ciently heated and fused to transfer the toner image on 3o 
a printing medium with high quality without causing 
thermal effects on a photoconductive medium. 
[001 5] It is another object of this invention to provide 
a construction of the intermediate transfer medium suit- 
able for efficiently heating and fusing the toner. 35 
[0016] That is, this invention makes it possible to effi- 
ciently heating and fusing the toner transferred onto the 
intermediate transfer medium without causing thermal 
effects on the photoconductive medium by locally heat- 
ing the surface of the intermediate transfer medium at a 40 
location before the intermediate transfer medium comes 
in contact with the pressure roller, taking advantage of 
the characteristic of the toner that the smaller the toner 
partde size the smaller becomes the heat capacity of 
the toner. ^ 
[0017] This invention can direct the electrically 
charged toner particles in the toner layer to act on the 
intermediate transfer medium while preventing the toner 
particles from migrating from the intermediate transfer 
medium to the heating roller, in a wet type electropho- so 
tography apparatus using a non-volatile, high-viscosity, 
high-concentration liquid toner as a liquid developer 
solution, by causing a heating roller having a built-in 
heat source to come into contact with the intermediate 
transfer medium to heat and fuse toner particles on the ss 
surface of the intermediate transfer, medium and apply 
to the intermediate transfer medium a voHage of the 
same polarity as that of the charge voltage of the tone 



particles. By doing this, the "offset" phenomenon in 
which the toner is deposited on the heating roller as it is 
heated by its contact with the intermediate transfer 
medium, or the so-called "image shrinkage" caused by 
the partial cohesion of toner particles, can be elimi- 
nated. 

[0018] This invention can efficiently heat and fuse the 
toner transferred on the Intermediate transfer medium 
without causing adverse thermal effects on the photo- 
conductive medium, in a wet type electrophotography 
apparatus using a high-viscosity, high-concentration 
developer solution conasting of a high-concentration 
toner dispersed in silicone oil, by locally heating the sur- 
face of the intermediate transfer mecfium at a location 
before the intermediate transfer medium comes in con- 
tact with the pressure roller, and providing the interme- 
diate transfer medium by forming an elastic material 
layer having electrical conductivity and heat resistance, 
and a surface layer having electric conductivity, heat 
resistance, release properties and silicone oil resist- 
ance on the surface of a metallic drum. Furthermore, 
this invention makes it possible to steadily supply opti- 
mal heat energy to the intermediate transfer medium 
whose temperature falls as the result of its contact with 
the toner by providing as a heating means a heating belt 
that is kept In contact with the intermediate transfer 
medium at the same velocity and providing an internal 
heat source in the rear side of the heating belt. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] 

FIG. 1 is a basic schematic diagram of a wet type 
electrophotography apparatus embodying this 

invention. 

FIG. 2 is a diagram of assistance in explaining the 
operation of an applicator roller and a developing 
roller. 

FIG. 3 is a diagram of assistance in explaining the 
operation of a prewetted layer provided in a prewet- 
ting process. 

FIG. 4 shows an example of heating the intermedi- 
ate transfer medium using a heating roller. 
FIG. 5 shows an example of heating the intermedi- 
ate transfer medium using a halogen-lamp heater. 
FIG. 6 shows an example of a residual heat cooling 
means for the intermediate transfer medium. 
FIG. 7 shows an example of a preheated intermedi- 
ate transfer medium. 

FIG.8 shows a heating method using a heating belt 

inside which a heating roller is provided. 

FIG. 9 shows a heating method using a heating belt 

inside which a stationary heater block is provided. 

FIG. 10 shows a heating method using a heating 

belt inside which a hatogen lamp and a reflector are 

prcvkJed. 

FIG. 1 1 shows a construction where the heating 
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roller is caused to come in contact with the interme- 
diate transfer medium only during thermal transfer 
operation. 

FIG. 12 shows another construction where the 
heating roller is caused to come in contact with the 
intermediate transfer medium only during thermal 
tremsfer operation. 

FIG. 13 shows a heating method using a heating 
belt in which the heating belt is retracted. 
FIG. 14 shows a heating method using a beating 
belt in which the heating belt is caused to come in 
contact with the intermediate transfer medium. 
FIG. 15 shows a heating method using three rollers. 
FIG. 16 shows a conventional type of the intermedin 
ate transfer medium in which the entire mecGum is 
heated with a halogen-lamp heater disposed in the 
hollow part of a hollow metallic drum. 
FIG. 17 is an enlarged view of a construction of the 
heating roller to which a voltage is applied. 
FIG. 18 shows a means for controlling the relative 
movement of the Intermediate transfer medium with 
respect to the photocorviuctlve medium at a con- 
startt level. 

FIG. 19 shows a construction of the intermediate 
transfer medium according to this invention. 
FIG. 20 shows another construction of the interme- 
diate transfer medium according to this invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0020] In the following, this invention will be described 
in more detail in accordance with some embodiments. It 
will be appreciated that the non-volatile, high-viscosity, 
high-concentration liquid toner used as a liquid devel- 
oper solution in this invention is the one consisting of 
toner particles, such as pigments, dispersed in a liquid 
earner (oil). 

[0021] FIG. 1 shows the overall construction of a wet 
type electrophotography apparatus embodying this 
invention. As shown in the figure, the wet type electro- 
photography apparatus comprises a photoconductlve 
medium 10, a charger 11, a tight exposure device 12, a 
prewetting device 13. developing devices 14, an inter- 
mediate transfer medium 15. a blade 16, a static elimi- 
nator 17. a treating device 18. and a pressure roller 19. 
The charger 1 1 electrostatically charges the photocon- 
ductlve medium 10 to approximately 700 V. The light 
exposure device 12 exposes the photoconductive 
medium 10 using a laser beam having a wavelength of 
780 nm to form on the photoconductive medium 10 an 
electrostatic latent image whose potential at exposed 
areas is approx 1 00 V. 

[0022] The prewetting device 13 is for applying a sili- 
cone oil with a viscosity of approx. 2.5 cSt on the sur- 
face of the ptiotoconductive medium 1 0 to a thickness of 
4-5 ^m. Note that the prewetting device 13 may can'y 
out prewetting operation either prior to the exposure 
operation carried out by the light exposure device 1 2 or 
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after the exposure operation. 

[0023] The developing devices 1 4 are provided sepa- 
rately for yellow/magenta/cyan/black. Biased at approx. 
400 V, the developing device 1 4 forms a 2 ^ 3 ^m-thick 

5 toner film on a developing roll er 26 as it transfers a liquid 
toner with a toner viscosity of 40.0 ~ 4000 mPa • S and 
a carier viscosity of 20 cSt while spreading it into an 
even thin film from a toner pool using applicator rollers 
27 and 28. as shown in FIG. 2. The developing roller 26 

10 supplies the positively charged toner to the photocon- 
ductive medium 1 0 in accordance with the electric field 
between the developing roller 26 and the photoconduc- 
tive medium 1 0 to deposit the toner on the exposed area 
onto the photoconductive medium charged at approx. 

15 100 V. At that time, the toner can be prevented from 
adhering to the unexposed area of the photoconductive 
medium 10, as shown in FIG. 3, in accordance with the 
prewetted layer applied by the prewetting device 13. 
[0024] The toner particles deposited on the photocon- 

20 ductive medium 10 is transferred to the intermediate 
transfer medium 15, which is biased at approx. -800 V, 
in accordance with the electrical field between the inter- 
mediate transfer medium 15 and the photooonductive 
medium 10. First, the yellow toner particles, then tiie 

25 magenta toner particles, ttien the cyan toner particles, 
and the black toner particles deposited on the photo- 
conductive medium 10 are transferred to the intermedi- 
ate transfer medium 15. 

[0025] The blade 16 removes the toner and the 

30 prewetting solution left on the photoconductive medium 
10. The static eliminator 17 eliminate the static charge 
on the photoconductive medium 1 0. 
[0026] The heating device 1 8 fuses the toner depos- 
ited on tiie intermediate transfer medium 15 by heating 

35 tiie surface of the medium 15, as will be described in 
detail later. The pressure roller 1 9 fixes the fused toner 
on the intermediate transfer medium 15. which has 
been fused by tiie heating device 18, onto a printing 
medium. The wet type electrophotography apparatus 

40 according to this invention, which uses the heating 
device 18 and the pressure roller 19 to fuse and fix ttie 
toner deposited on the intermediate transfer medium 15 
onto a printing medium without directiy heating tiie 
printing medium, can handle any printing medium, other 

45 ttian paper. 

[0027] Next, tiie heating device for heating tiie inter- 
mediate transfer medium, which is one of main features 
of this invention, will be described in more detail. 
[0028] After four-color toners have been transferred In 

so four separate transfer operations from the photoconduc- 
tive medium 10 to the intermediate transfer medium 15, 
tiie toners transfenred on the intermediate transfer 
medium 1 5 are heated, fused and transferred in a single 
operation onto a printing medium, such as paper. When 

55 heating the intermediate trar^er medium 15, the sur- 
face of tiie intermediate transfer medium 15 and the 
toners transferred thereon must be heated. This inter- 
mediate transfer process can be further divided into the 
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followtng processes. 

[0029] The first process is a primary transfer process 
in which each color is statically transferred from the 
photoconductive medium 1 0 to the intermediate transfer 
medium 15. In this process, an image on the photocon- 
ductive mecfium 10 must be transferred at an efficiency 
of 100% or alnrx)st 100% without disturbing the image. 
Furthermore, the image once transferred on the inter- 
mediate transfer medium 15 nuist be prevented from 
returning to the photoconductive medium 10. In addi- 
tion, the same transfer efficiency and quality must be 
maintained in transferring one cdor toner on the inter- 
mediate transfer medium 1 5, and another color toner on 
the previously transferred toner as well. 
[0030] The second process is a heating and fusing 
process for heating and fusing the toner. In this process, 
the toner must be kept in a sufficiently molten state to 
transfer it on a printing medium while volatilizing all vol- 
atile matter. When a contact means, such as a heating 
roller, heating bell, etc., is used, the toner must be pre- 
vented from being transferred to such a contact means, 
thus degrading the image quality. 
[0031] The third process is a secondary transfer proc- 
ess for fusing and fixing the toner image onto a printing 
medium. In this process. 100% of the fused toner must 
be transferred orrto the printing medium. 
[0032] There is still another process off cooling and 
cleaning the intermediate transfer medium 15 after the 
toner on the medium 1 5 has been fused and transferred 
to the printing medium. 

[0033] FIG. 4 shows an example of the aforemen- 
tioned process of heating the intermediate transfer 
medium (which is shown as a roller in the figure, but a 
belt may also be used, as will be described later). In the 
example shown in the figure, only the surface of the 
intermediate transfer medium 15 and the toner trans- 
ferred thereon are heated to heat the intermediate 
transfer medium 15. In the figure, a heating roller having 
a heat source inside is provided outside the intermedi- 
ate transfer medium 15 in such a manner that the heat- 
ing roller rotates at a peripheral speed identical to that of 
the intermediate transfer medium 15. As heat is trans- 
mitted by contact between the heating roller and the 
intermediate transfer medium 15, the surface of the 
intermediate transfer medium 15 and the toner trans- 
ferred thereon are heated. A toner release coating layer, 
such as fluorine coating, may be formed to prevent the 
toner from adhering to the surface of the heating roller. 
In addition, the surface layers of the heating roller and 
the intermediate transfer medium may be made of a 
metallic material having a good thermal conductivity, 
such as aluminum or copper, so that heat conduction by 
contact between the heating roller and the intermediate 
transfer medium can be improved, maintaining the sur- 
face temperature of the intermediate transfer medium at 
a sufficiently high level. 

[0034] FIG. 5 shows another example of such an 
external hear source. In this example, the surfeice of the 



intermediate transfer medium 15 can be heated with a 
non-contact heat source relying on radiation heating, 
such as a halogen lamp. Furthermore, a reflector is pro- 
vided to reflect the radiation heat from the halogen lamp 

; toward the intermediate transfer medium 1 5. Using such 
a radiation heat source, not only the surface of the inter- 
mediate transfer medium 15 but also the toner are 
heated directly. The radiation heat source should prefer- 
ably be such that no difference in transfer efficiency and 

10 quality is caused among four colors of toners. As such a 
radiation heat source, a far infrared-ray halogen heater 
can be used. 

[0035] Far infrared rays can be collected on the toner 
image area since the surface of the intermediate trans- 

15 fer medium 1 5 is finished as a mirror surface or metallic 
finish surface to reflect the infrared rays radiated from 
the radiation heat source. The input energy of the far 
infrared-ray heat can be controlled so that the amount of 
Input energy can be changed in accordance with the 

20 amount of toner transfened to the intermediate transfer 
medium 15 based on the output signal from the laser 
exposure device or image data, for example. With this 
an'angement. the toner can be prevented from being 
excessively heated up for small image areas, and the 

25 state of fusion of the toner can be maintained at an opti- 
mal level. 

[Q036] By heating the surface of the intermediate 
transfer medium 15, rather than directly heating the 
toner, the toner on the surface can be heated indirectly. 

30 As a radiation heat source for such an arrangement a 
near infrared-ray heater Is suitable. Furthernwe. by fin- 
ishing the surface of the intermediate transfer medium 
15 into black color that has a high infrared-ray absorp- 
tion, the efficiency of heating the surface of the interme- 

35 diate transfer medium 1 5 can be Increased. 

[0037] The radiance peak for the near infrared-ray 
type lies in wavelengths of approx. 1 nm that are dose 
to the visible light region (380 nm ~ 780 nm). The color 
of a color toner develops as the toner absorbs (or trans- 

40 rnits) a given wavelength region of visible light. Yellow, 
tor example, absorbs blue light of a short wavelength, 
and reflects green and red light. The black toner has a 
high absorption, irrespective of wavelengths. If a near 
infrared-ray type is used, therefore, it is better to heat 

45 the toner indirectly through heat conduction by evenly 
heating the black surface of the intermediate transfer 
medium, rather than directly heating the color toner. 
[0038] The output peak for a far infrared-ray type lies 
in wavelengths of 3 - 4 jim. The infrared-ray absorption 

so characteristic of a polymer resin, which is a principal 
ingredient of the toner, has a peak in the neighl)orhood 
of 3 Kim. Infrared-ray heating is particulariy efficient 
when the output peak of the heating device is matched 
with the absorption-peak wavelengths of an object 

55 being heated. The far infrared-ray type can therefore 
heat the toner evenly, irrespective of (the absorption 
characteristics of) colors. 

[0039] FIG. 6 shows an example of a residual heat 
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cooling means for the intermediate transfer medium 15. 
Although the aforementioned intermediate transfer 
medium designed to have a smaller heat capacity has a 
good pertbrmance in cooling the intermediate transfer 
medium 15 after the toner has been fused and trans- 
ferred to a printing medium, such as paper, means for 
improving the cooling performance can be provided at a 
location after the toner is fused and transferred. As such 
means, a metallic roller or pipe nnay be provided in con- 
tact with the surfeice of the intermediate transfer 
medium 15 to remove the heat on the surface of the 
intermediate transfer medium 15 as the cooling means 
is rotated by the intermediate transfer medium 15. With 
this arrangement, the secondary heat of the photocon- 
ductive medium 10 by the intermediate transfer medium 
15 can be prevented. The cooling effect can be further 
improved t^y providing ribbed fins inside the cooling 
metallic pipe and feeding fluid, such as air or water, 
inside the pipe. 

[0040] As another example of cooling means, a highly 
volatile fluid, such as a prewetting solution as used for 
liquid development, can be applied to the surface of the 
intermediate transfer medium 15 after the toner has 
been fused. Or, such a highly volatile liquid can be com- 
bined with a cooling metallic roller as mentioned above, 
from which the liquid Is sprayed on the surface of the 
intermediate transfer medium 15, thereby cooling the 
intermediate transfer medium 15 by the evaporation 
heat produced when the liquid is evaporated. 
[0041] FIG. 7 shows an example of the intermediate 
transfer medium that is preheated. Although the toners 
on the intermediate transfer medium 15 is normally 
heated after each of the four color toners has been 
transferred from the photocorxluctive medium 1 0 onto 
the int^mediate transfer medium 15, as described 
above, a preheating voltage of such a low level as not to 
fuse the toner is applied to the halogen lamp before the 
last of the four color toners is transfen^ed, or when the 
second or third toner is transferred, for example. 
[0042] By setting the preheating voltage to small 
actions of the rated voltage, the prewetting solution or 
carrier solution that is not necessary for fusing and 
transferring the toner can be evaporated, and the star- 
tup time of ttie halogen lamp when the main voltage is 
applied can be reduced. Furthermore, power consump- 
tion at the time of heating tiie halogen heater at the 
main voltage can be reduced by preheating the surface 
of the intermediate transfer medium and the toner. 
[0043] FIGS. 8 through 10 illustrate the method of 
heating the intermediate transfer medium according to 
this invention by heating tiie intermediate transfer 
medium using a heating belt. In these examples, the 
heating belt is driven between two rollers, at least one of 
which comprises a heating roller having a halogen lamp 
as a heat source. More preferably, tx)th the rollers 
should be heating rollers so as to increase the contact 
time between the belt and the heating roller to facilitate 
the recovery of the heat loss caused during the heating 



of the toner and the' intermediate transfer medium. 
Heating with a predetermined length of belt makes it 
possible to ensure a soft contact between the belt and 
the heating roller and extend the heating time. In this 
5 way, the toner image being heated is heated up and 
fused through heat conduction by contact with the sur- 
face. 

[0044] The entire unit or the base material of the heat- 
ing belt may be nfiade of a metal having good heat con- 

10 ductivity to improve the supply of heat from tiie heating 
belt to the intermediate transfer medium and facilitate 
the heat recovery of the heating belt. Furthermore, the 
surface layer of the belt, which heats the intermediate 
transfer medium and the toner thereon while making 

15 contact with tiiem. may be made of a material having 
good toner releasing performance, such as fluorine 
coating, to prevent the fused toner from adhering to the 
heating belt In other words, the wetting performance 
witii respect to the fused toner of tiie heating belt sur- 

20 face must be made larger than that of the surface of the 
intermediate transfer medium, sind the wetting perform- 
ance of the surface of a printing medium must be made 
even larger than that of tiie heating belt surface. This 
allows all the toner heated by the heating belt to remain 

25 on the intermediate transfer medium, without adhering 
to the heating belt, and to t^e fused and transferred on 
ttie printing medium. This can be achieved by applying 
fluorine coating on the surface of the heating belt, and 
coating the surface of the intermediate transfer medium 

30 with fluorine rutsber. 

[0045] In order to efficientiy heating and fusing the 
toner image on the intermediate transfer medium, it is 
necessary to increase the thermal energy to be trans- 
mitted from the heating belt to the toner image and the 

35 surface layer of the intermediate transfer medium. The 
heat capacity (thickness) of the heating belt that stores 
thermal energy has its ceiling limit due to its fatigue lim- 
its to tiie repetitive compressive/tensile stresses pro- 
duced in the belt as it is driven by the rollers. In tills 

40 regard, the entire unit or t>ase material of the heating 
belt should preferably be made of a metal having good 
thermal conductivity so as to improve the heat supply 
from tiie heating k>elt to the intermediate transfer 
medium and facilitate the heat recovery of the heating 

45 belt A nickel belt of the order of scores of micrometers, 
for example, can be used in practical applications. 
[0046] Since tiie heating belt and the toner image on 
tiie intermediate transfer medium come in contact with 
each other, the state of their contact has an effect on 

so image quality. For this reason, arrangement should pref- 
erably be made so that the toner image be brought into 
contact gentiy with the so-called "belly" part of the heat- 
ing belt between the rollers, except those areas coming 
in contact with the rollers. Such an arrangemerrt can be 

55 acconplished by placing the rollers apart from each 
other. It is also desirable that botii the heating belt and 
tiie intermediate transfer medium be brought into con- 
tact with each other at the same speed to ensure the 
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stable heat-energy supply to the toner on the intermedi- 
ate transfer medium. 

[0047] In the examples shown In FIGS. 8 through 10. 
an intemal heat source is provided on the rear side of 
the belly part of the belt to replent^ heat energy to the s 
heating belt whose temperature tends to fall due to heat 
conduction by contact with the toner 
[0048] As shown in FIG. 9, a stationary heater block 
having a sufficient heat capacity can be provided as an 
internal heat source k>y bringing it irrto sliding contact 
with the rear side to the belly part of the heating belt to 
improve and stabilize the efficiency of reheating the 
heating belt, in such a case, the beater block should be 
made of a metal having high thermal conductivity, such 
as copper or aluminum. Thus, the heater block can be a 
sheathed heater embedded in the block of aluminum, 
for example. It is also desirable that the part of the sta- 
tionary heater block at which the heater block comes in 
contact with the heating block be of a concave curved 
surface with a curvature equal to or slightly larger than 
the diameter of the intermediate transfer roller so as to 
maintain the contact width with the rear side of the heat- 
ing belt belly part. 

[0049] Although the stationary heater block is a simple 
means for conducting heat from the internal heater to 
the rear side of the heating belt, it has disadvantages 
such as the instability of the mechanism and reduced 
service life resulting from chattering (stick slip) due to 
kinetic action, and slkJing wear. FIG. 8 is an example in 
which a driven heating roller is provided as an internal 
heat source on the rear side of the belt 
[0050] As shown in FIG. 10, a radiation heat source, 
such as a halogen lamp, is provided as an internal heat 
source to supply thermal energy to the heating belt in a 
non-contact state. At this time, a reflector should prefer- 
ably be provided around the halogen lamp to focus 
infrared rays onto the rear side of the belly part of the 
belt that comes in contact with the intermediate transfer 
medium 15. Where the rear surface of the heat belt 
comprises a glossy surface made of r\xcMB\, for example, 
that can efficiently reflect infrared rays, the absorption of 
infrared-ray energy to the belt can be improved by 
blackening the rear surface of the belt with a heat-resist- 
ant paint, etc. 

[0051 ] In order to accomplish a fusing and transferring 
efficiency of 100%. it is necessary to ensure that the 
toner particles have been fused and the overlapped 
toner images have been integrated before the heating of 
the heating belt Is completed. In the liquid developing 
system using a non-volatile carrier oil. exerting pressure 
is especially effective to facilitate the coalescence and 
integration of the fused toner particles. Integration of the 
toner image is also effective to improve tiie peeling per- 
formance (the state where no offset occurs) of the toner 
from the heating belt. 

[0052] In order to fadlrtate the fusing and integration 
of the toner on the intermediate transfer medium that is 
in contact with the heating belt, it is necessary to posi- 
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tively forcd the beltlension rollers onto the intermediate 
transfer medium 15. When forcing the belt tension roll- 
ers onto the intermediate transfer medium, tfie belt ten- 
sion roller on the primary transfer side can be forced 
onto tiie intermediate transfer medium 15 only gentiy to 
such an extent tiiat tiie image is prevented from collaps- 
ing, or kept in non-contact state with tiie intermediate 
ti'ansfer medium 15. to allow the ton^ layer to enter into 
the contact area between the intermediate transfer 
medium 15 and the heating belt and to prevent the 
fused toner image from collapsing. It is desirable that 
the tension of the tension rollers on the fusing and trans- 
fer side be kept at a higher level at the final area where 
the beating belt comes in contact with the intermediate 
transfer medium 1 5 after the toner on the intermediate 
transfer mecfium 15 has been fully heated. In this case, 
the tension rollers help integrate the fully heated and 
fused toner at the belt contact area with such a slight 
pressure as not to collapse the toner image, thereby 
forming a fused toner layer that is free from offset to tiie 
belt surface. It is also desirable that the internal heating 
roller be positively forced onto the intermediate transfer 
medium. 

[0053] As will be described in detail later, tiie belt con- 
tact/retract mechanism causes the belt to brought in 
contact witii, and retracted from, the intermediate trans- 
fer medium 15 by driving each roller and belt on the 
whole in a well-organized manner. In addition, pressure 
force can be applied indivklualty to tension rollers witii 
independent pressurizing mechanisms. Pressure force 
can also be applied independentiy to the heating roller 
and tfie stationery heater block as internal heat sources. 
It is desirable that the surfece of the belt on which the 
belt comes in contact with the intermediate transfer 
medium be tensioned by driving the belt from the belt 
tension roller on the fusing and transfer side. This 
ensures the dose contact of the belt with the intermedi- 
ate transfer medium, reducing the thermal resistance 
due to contact. 

[0054] FIGS. 11 and 12 illustrate the construction in 
which a belt is used as the intermediate transfer 
medium where the heating roller is brought into contact 
with the intermediate transfer medium only at the time of 
fusing and transfer. FIG. 1 1 shows an example where 
an intermediate transfer belt is driven around three 
small rollers (one of which is also used as a transfer 
backup roller), whereas FIG. 12 shows an example 
where an intermediate transfer roller is driven around 
four small rollers. 

[0055] In both cases, toners of four colors on the pho- 
toconductive medium are transferred on the intermedi- 
ate fransfer belt, and then fused and transferred on a 
printing medium, such as paper, in a single operation, 
with the heating roller brought into contact with the belt 
only at the time of the fusing and transfer of the toners. 
The left-hand figure each of FIGS. 1 1 and 12 shows the 
retracted state where the heating roller is within the belt, 
but not in contact with the belt. During the period when 
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the heating roller is in the retracted state, the toner of 
each color is transferred from the photoconductive 
medium to the beh. 

[0056] Upon completion of transfer, the heating roller 
is caused to come in contact with the belt, as shown in 
the right-hand figure of FIGS. 11 and 12. The heater in 
the heating roller is turned and heated up in advance so 
tliat the heating roller is heated to an optimal tempera- 
ture at the time of toner fusing and transfer. 
[0057] The belt used as an intermediate transfer 
medium should preferably be made of a material having 
high heat corxiuctivity. such as a metallic belt, or a 
material of a thin thickness, such a thin polyimide film. 
As shown in FIG. 12, this heating roller can also be used 
as a transfer backup roller by providing it on the printing 
medium treinsfer portion. 

[0058] With this construction, unnecessary heat is not 
given to the photoconductive drum, nor the toner is 
fused unnecessarily before the toner is fused and trans- 
ferred because the belt is heated only when it is 
needed. Heat can be supplied stably even at the start of 
feeding of the printing medium without paying attention 
to the warm-up time for the belt. 
[0059] FIGS. 13 and 14 illustrate a retract mechanism 
for a heating tselt; FIG. 13 showing the heating belt in a 
retracted position, artd FIG. 14 showing the heating belt 
coming in contact with the intermediate transfer 
medium. In this example, the heating belt is driven by 
two rollers, at least one of which comprises a heating 
roller having a halogen lamp as a beat sourca Both roll- 
ers should preferably be made as heating rollers, so that 
the time of contact between the belt and the heating 
roller can be increased to facilitate the recovery of the 
heating-belt temperature which tends to fall as the toner 
and the intermediate transfer medium are heated. Heat- 
ing wKh a fixed length of heating belt makes it possible 
to heat the toner and the intermediate transfer medium 
for a longer time while keeping soft contact between the 
belt and the intermediate transfer medium, in examples 
shown in the figure, a retract mechanism for a heating 
belt unit is provided. The heating belt is heated in 
advance and brought in contact with the intermediate 
transfer medium 15 only when fusing and transferring 
the toner, while kept retracted in other occasions. 
[0060] Since the heating belt and the toner image on 
the intermediate transfer medium come in corttact with 
each other, the state of contact between them has an 
effect on the image quality. To cope with this, therefore, 
only the so-called belly part of the heating belt between 
the rollers, except for the contact part of the beating belt 
with the rollers, should preferably be brought Into con- 
tact gentiy with the intermediate transfer medium. This 
can be achieved by separating the rollers apart. To 
reduce the collaf^e and spread of the toner image 
resulting from the contact pressure of the heating belt, 
an elastic layer made of heat-res^tant silicone rubber 
can be provided on the surface of the heating belt To 
reduce the slip due to the difference in peripheral speed 
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between the heating belt and the intennediate transfer 
medium, it is desirable that the belt be driven by the 
same drive unit as that of the intermediate transfer 
medium. 

5 [0061] FIG. 15 shows a heating system using three 
rollers. After the toner on the intermediate transfer 
medium is heated, the surfece temperature of the toner 
and the intermediate transfer medium falls due to the 
heat loss caused by heat convection and heat conduc- 

10 tion to a sponge layer inside the intermediate transfer 
medium before the toner is transferred to a printing 
medium. It is necessary therefore to reduce the time 
from the start of heating to the fusing and transfer of ttie 
toner. To achieve this, it is desirable tiiat the diameter of 

15 the belt driving roller on the fusing and transfer side be 
made smaller, and the belt driving roller be disposed 
closer to tiie pressure roller. Note that tiie minimum val- 
ues for the belt thickness and the roller diameter are 
determined by repetitive compressive stresses. 

20 [0062] This problem can be solved by tensioning the 
belt with tiiree rollers, as shown In the figure, so that the 
flex of the belt (Internal compressive and tensile 
stresses) can be minimized even when small-diameter 
rollers are used. With this construction, the printing 

25 medium can be preheated because the time in which 
tiie heating belt feces the printing medium is increased. 
By using a heat-resistant sponge roller for the small- 
diameter roller (silicone rubber), as shown in the right- 
heuid figure of FIG. 15, the sponge roller is elastically 

30 deformed by the tension of the belt, with the result that 
the Internal stress caused by the flex of the belt can be 
reduced to a relatively lower degree for a small-diame- 
ter roller. 

[0063] FIG. 17 is a diagram shovinng the construction 
35 in which a voltage is applied to a heating roller for heat- 
ing an intermediate transfer medium to which this inven- 
tion is applied to prevent the toner from being moved 
toward the heating roller. 

[0064] In the figure, a heating roller 20 having a heat 

40 source therein is provided outside the intermediate 
bansfer medium 15 as an external heat source for the 
intermediate transfer medium 15 in such a manner that 
tiie heating roller 20 is rotated at tiie same peripheral 
speed as that of the intermediate transfer medium 15. 

45 The heating roller 20 is disposed so that the beating 
roller 20 makes contact with the intermediate transfer 
medium 15 at an appropriate location between the loca- 
tion at which the intermediate transfer medium 15 car- 
ries out the primary transfer by making contact with the 

so photoconductive medium (image carrier) 10 and the 
location at which the intermediate transfer medium 1 5 
carries out the secondary transfer by making contact 
witii the pressure roller 1 9, or more preferably at a loca- 
tion as close as possible to the secondary transfer loca- 

55 tion. Although a roller is used as tiie intermediate 
transfer medium 15 in the figure, an intermediate trans- 
fer belt driven by a plurality of rollers provided therein 
can be used in place of the intermediate transfer roller. 
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The surface of the intermediate transfer medium 15 and 
the toner transferred thereon are heated through heat 
conduction by contact between the heating roller 20 and 
the intermediate transfer medium 15. A voltage Is 
applied to the heating roller 20 to form an electric field 
that causes the toner particles charged in the toner 
layer to move toward the direction of the intermediate 
transfer medium 15. 

[0065] The toner particles electrostatically transferred 
on the intermediate transfer medium 15 are heated up 
to a fused state by heat conduction by contact with a 
heating medium, such as the heating roller 20. immedi- 
ately before the toner particles are fused and trans- 
ferred to a printing medium, as described above. In the 
liquid developing system where a on-volatile carrier 
solution is used, the toner particles on the intermediate 
transfer medium 15 are intermingled. In such a state, 
when the toner layer (toner particles and carrier solu- 
tion) comes in contact with the heating roller 20, the 
toner tends to be offset when fused, as is often found 
with the powder toner. In addition to this offset phenom- 
enon, dispersed toner particles also tend to adhere to 
the heating roller 20 as they are wetted by the carrier 
solution. In this fusing and transfer process, a voltage 
for attracting the toner particles on the surfeice of the 
intermediate transfer medium 15 toward the intermedi- 
ate transfer medium 15, preventing the toner particles 
from being moved toward the heating roller 20 is applied 
to the heating roller 20 to eliminate the "offset" phenom- 
enon in which the toner adheres to the heating roller 20 
due to heat conduction by contact, and the so-called 
"image shrinkage" due to tiie partial coalescence of 
fused toner particles. 

[0066] The heating roller 20 having therein a heater 
comprising a halogen lamp, etc. is turned on in advance 
so that it is heated to an appropriate temperature, ready 
for use at the time of toner fusing and transfer. Since the 
contact/retract mechanism allows the intermediate 
transfer medium 15 to be heated by contact with ttie 
heating roller 20 only when H is needed, unnecessary 
heat is not applied to the photooonductive medium 10, 
nor is the toner fused prior to the fusing and transfer of 
the toner. Furthermore, a stable temperature can be 
obtained even at the start of feeding of the printing 
medium without paying attention to the heat-up start 
time. The heat capacity of ti^e heating roller 20 is made 
larger than that of the resin layer on tiie surface of the 
intermediate transfer medium 15 so as to make the 
toner temperature closer to the preset temperature (1 00 
~ 200°C) of the heating roller 20. 
[0067] As shown in FIG. 1 7, a drum 23 of the heating 
roller 20 having in the internal space thereof a heater, 
such as a halogen lamp, is made of a metallic material 
having good thermal conductivity, such as aluminum, 
copper, etc.. with the surface thereof coated with a 
semi-electrically conductive coating material, such as a 
toner-releasing fluorine resin coating. With this arrange- 
ment, the surface potential on the heating roller 20 is 



maintained at the applied voltage. The toner heating 
efficiency can be inriproved by a coating material 24 hav- 
ing a thickness of 10 - 100 jim and a volume resistivity 
of 10®= 10^^ n • cm. 

5 [0068] It is desirable that a liquid toner that contains 
silicone oil as a carrier and 5 ~ 30% of solid matter be 
used in conjunction with the aforementioned toner heat- 
ing metiiod, and that tiie toner image developed on the 
photooonductive medium using tiiis type of liquid toner 

10 and electrostatically transferred on the intermediate 
transfer medium have a tfiickness of 1 ~ 20 iim. At this 
time, a potential difference of several kilovolts to several 
hundred kilovolts is provided between the intermediate 
transfer medium and the heating roller 20 that heats the 

15 solid matter of tiie toner to the fusing temperature to 
apply to the heating roller 20 a voltage of the same 
polarity as that of the charged toner particles witii 
respect to the intermediate transfer medium. 
[0069] When a liquid toner having a non-volatile car- 

20 rier is used, the carrier solution is left among the toner 
particles In the toner image even when the carrier has 
been removed at the stage prior to the fusing and trans- 
fer of the toner. The solid-matter particles in the liquid 
toner can be separated from the carrier solution since 

25 tiie solid-matter particles coalesce into one piece at a 
temperature above the fusing temperature of the solid 
matter. Thus, the effect of rerrxiving the canrier during 
heating can be improved by choosing as the coating 
material of the heating roller a material having an affinity 

30 for the separated carrier solution. If the carrier solution 
is silicone oil. the surface of the heating roller should be 
coated with a silicone resin or rubber with an affinity for 
the silicone-oil carrier solution. 

[0070] To recover the carrier solution removed from 

35 the intermediate transfer medium 15 from the heating 
roller 20. a heat-resistant blade 22 made of f luororubber 
can be used, as shown in the figure. In such a case, 
should the toner offset on the heating roller 20 adheres 
to the blade surface, the surface of tiie heating roller 20 

40 may be damaged. To cope with this, it is desirable that a 
felt roller 21 made of a non-woven fabric member, such 
as felting, for removing the solid content of the toner be 
provided in front of the carrier recovery blade. 
[0071] FIG. 19 shows an example of the afbremen- 

45 tioned construction of the intermediate transfer medium 
that is heated by an external heat source. 
[0072] As described above, tiie toner electrostatically 
transfen-ed on the intermediate transfer medium is 
heated up into a fused state through heat conduction by 

50 contact with the heating member, such as the heating 
roller, immediately before the toner is fused and trans- 
ferred on to a printing medium. The characteristics 
required of the intermediate transfer medium are as fol- 
lows. 

55 

m The material of tiie intermediate transfer medium 
should have non-tackiness that helps release the 
fused toner particles. 
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■ The material of the intermediate transfer medium 
should have heat insulating properties, as found in 
foam rubber, to cope with the heat- up of the toner. 

■ The surface layer of the inter mecfiate transfer 
medium holding the toner should have a low heat s 
capacity. 

[0073] The intermediate transfer medium comprising 
a roller as in the example shown, has at the center 
thereof a drum of a cGameter of approximately 1 50 mm, io 
for example, made of rigid metallic body, such as alu- 
minium. This drum has electrical conductivity so that a 
voltage can be applied from the shaft, etc. to electrostat- 
ically transfer the toner imager on the photoconductive 
medium onto the intermediate transfer medium 1 5, and is 
hardness necessary to exert a pressure required to fuse 
and transfer the transferred toner particles on a printing 
medium, such as paper. An elastic material layer Is pro- 
vided on the drum, and a surface layer is further depos- 
ited on this elastic material layer. 20 
[0074] The elastic-material layer must be provided 
under the surface layer, and made of a material having 
elasticity, electrical conductivity, heat resistartce and 
heat insulating properties. As such a material, an elec- 
trically conductive sponge, such as electrically conduc- 2s 
tive foamed sflicone. having a thickness of 1.5 mm, a 
volume resistance of less than 10^ O • cm. arKi an 
Asker C hardness of 10 ~ 50 degrees can be used. The 
foamed sponge should preferably be of a closed-cell 
type in which there is a predominance of non-interoon- 30 
necting cells. As the elastic material layer, a solid (not 
porous) rubber having a low elasticity, such as an elec- 
trically conductive silicone rubber with an Asker C hard- 
ness of 60 degrees, can be used. 

[0075] On the elastic material layer provided is a heat- 35 
receiving thin surface layer. The anrK3unt of toner on the 
intermediate transfer medium changes with different 
location and the printed image, particularly in full-color 
printing. To prevent the toner heating temperature from 
being affected by the changes in the thickness of the 40 
toner layer, the heat capacity of the surface layer on the 
intermediate transfer medium is made sufficiently larger 
than that of the toner layer. This can be achieved by 
appropriately selecting the thickness of the surface 
layer on the intermediate transfer medium with respect 4S 
to the toner layer having a thickness of 5 ~ 6 ^m for all 
four colors, for example. The surface layer must be 
made of a material having good electrical corvjuctivity, 
elasticity, heat resistance, resistance to silicone dl, and 
release properties. It is desirable that the surface layer so 
should have a volume resistance of 10® ~ 10^^ Q • cm, 
a hardness of JIS A10 ~ 50 degrees, a heat resistance 
of more than 150°C. Furthermore, the surface rough- 
ness of the surface layer should be less than the aver- 
age particle sin (1 ^m) of the toner. As the surface layer, ss 
an electrically conductive fluorine resin, or an electri- 
cally conductive PFA or PTFE (with a surface resistemce 
of 10^ n * cm. 30 fim) having heat resistance, release 
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properties, and resistance to silicone oil can be used. 
As the surface layer, fluoro-siticone rubber, such as 
Shin-Etsu Chemical's FE61 having electrical conductiv- 
ity (10^ o • cm), heat resistance, release properties, 
resistance to silicone oil, can be used. 

[0076] When the toner particles on the intermediate 
transfer medium 15 is heated, the intermediate transfer 
medium 15 itself Is also inevitat)ly heated. The heated 
toner must be held in the fused state until the toner, after 
separated from the heating beK. is forced onto a printing 
medium, coming in contact with it. By making the inter- 
mediate transfer medium 1 5 of a layered construction, 
heat insulation can be improved. By making the inter- 
mediate transfer medium 1 5 of at least a double-layer 
construction comprising an elastic material layer and a 
surface layer the surface heat insulation properties, 
together with the heating properties, of the intermediate 
transfer medium can be improved. To maintain the toner 
temperature closer to the preset temperature (100 ~ 
SOO^'C) of the heating belt arKi roller, the heat capacity 
of the heating belt and roller is made larger than that of 
the surface resin layer on the intermediate transfer 
medium. 

[0077] With this arrangement, the heat capacity of the 
entire apparatus can be reduced, leading to reduced 
heat supply and increased surface temperature. Fur- 
thermore, reduced heat capacity results in improved 
cooling performance after the fused toner particles have 
been tremsferred onto a printing medium, such as paper, 
eliminating the possibility of unnecessarily heating the 
photoconductive medium. It is desirable that the thick- 
ness of the surface layer be as thin as permissble in 
terms of strength, more preferably 30 ~ 150 \ivn to 
improve instantaneous heating performance and power 
consumption. 

[0078] When the aforementioned solid ruisber is used 
as the elastic material layer, fluorine resin or fluoro-sili- 
cone rubber as the surface layer can be formed directly 
on the elastic material layer by spraying liquid fluorine 
resin on the drum on which the elastic material layer is 
formed. This facilitates the manufacturing process. 
[0079] When a porous material is used as the elastic 
material layer, it is difficult to spray the surfeice layer 
directly on the porous surface of the elastic material 
layer. To cope with this, a 10 ~ 50-^m thick film of the 
fluorine resin can be wound as the surfece layer on the 
porous elastic material layer. 

[0080] Or. a 10 ~ 50-|im thick film of heat-resistant 
and electrically conductive polyimide (Du Font's electri- 
cally corKluctive Kapton, 400 ^m. for example) to which 
fluoro-silicone rubber (Shin-Etsu Chemical's FE61. 30 
^m) is applied can be used as the surface layer, as 
shown in FIG. 20. When an about 1.5mm- thick electri- 
cally conductive silicone sponge (103*4 n • cm) is 
used as the elastic material layer, with the surface layer 
being approx. 70 ^m thicK the intermediate transfer 
medium comes in contact with the photoconductive 
medium'in the primary transfer by a butted amount of 
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about 0.1 mm. In this case, it acts as an elastic body due 
to the elasticity of sponge and fluoro-srticone rubber. 
When the surface layer makes contact with the heating 
belt and pressure roller, the sponge layer collapses to a 
sufficient degree, and adequate pressure can be 5 
exerted due to the rigidity of the aluminum roller. In addi- 
tion, the surface layer is less subject to elongation and 
compression due to the use of polyimide, resulting is 
less variation in the image and less degradation of 
image quality. 

[0081] It Is desirable that the contact area, that is. the 
nip width, between the intermediate transfer medium 
and the photoconductive medium be made larger to 
ensure stable contact with a small pressure between 
the intermediate transfer medium and the photoconduc- is 
tlve medium by inaeasing the curvature radius of both. 
As shown In FIG. 18, butt flanges can be provided coax- 
ial ly on both sides of the intermediate transfer medium 
to limit the displacement of the intermediate transfer 
medium to a predetermined level. These butt flanges 20 
are provided to keep the distance between the interme- 
diate transfer medium and the photoconductive medium 
at a constant level and must be made of an insulating 
material. The butt flanges may be made of an insulating 
resin, for example, or an insulating resin layer formed on 25 
the surface of a metallic material to ensure accuracy. 
Using such butt flanges, the intermediate transfer 
medium, when butted against the photoconductive 
medium, can maintain the nip pressure between both at 
an optimal level. 30 

INDUSTRIAL APPLICABILITY 

[0082] As described above, this invention makes it 
possible to provide a wet type electrophotography appa- 35 
ratus using a non-volatile, high-viscosity, high-concen- 
tration liquid toner and an intermediate transfer medium 
in which a toner transferred on the intermediate transfer 
medium can be efficiently heated and fused, without 
causing thermal effects on a photoconductive medium. 40 

Claims 

1. A wet type electrophotography apparatus using as 
a liquid developer a non-volatile, high-viscosity. 4S 
high-concentration liquid toner comprising 

an image carrier on which an electrostatic 
latent image Is formed. 

a prewetting solution application means for so 
applying a prewetting liquid film on said image 
carrier, 

a developing means for supplying a liquid toner 
as a liquid developing solution to said image 
carrier by making contact with said image car- 55 
rier, and causing toner particles to deposit on 
saki image carrier in accordance with an elec- 
trical field formed between said developing 
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means and said image carrier, 

an intermediate transfer medium on which said 
toner particles deposited on said image carrier 
is transferred in accordance with said electrical 
field formed between said intermediate transfer 
medium and saki image carrier, 
a pressure roller for transporting a printing 
medium while forcing said printing medium 
onto said intermediate transfer medium as said 
pressure roller rotates in contact with said inter- 
mediate tiransfer medium, and 
a heating means for locally heating the surface 
of said intermediate transfer medium at a loca- 
tion before said intermediate transfer medium 
comes in contact with said pressure roller. 

2. A wet type electrophotography apparatus as set 
forth in Claim 1 wherein a cooling means for cooling 
the surface of said intermediate transfer medium is 
provided at a location after said intermediate trans- 
fer medium has come in contact with saki pressure 
roller. 

3. A wet type electrophotography apparatus as set 
forth in Claim 2 wherein s£ud cooling means com- 
prises a roller disposed in a non-contact state with 
said intermediate transfer medium. 

4. A wet type electrophotography apparatus as set 
forth in Claim 1 wherein sakJ heating means com- 
prises a heating roller having a heat sole therein; a 
voltage being applied to said heating roller in the 
same polarity as the polarity of the static charged to 
said toner particles witii respect to said intermedi- 
ate transfer medium to prevent said toner particles 
from migrating to said heating roller. 

5. A wet type electrophotography apparatus as set 
forth in Claim 4 wherein the surface of said heating 
roller is coated with a semi-conductive coating 
material; saKi coating material having a thickness of 
10 - 100 nm and a volume resistivity of 10® - 10^^ 
n • cm. 

6. A wet type electrophotography apparatus as set 
forth in Claim 4 wherein a solution comprising sili- 
cone oil as a cannier solution containing 5 ~ 30% of 
solkl matter is used as said liquid toner, the thick- 
ness of said toner image electrostatically trans- 
ferred onto said intermediate transfer medium is 1 - 
20 ^m, and said voltage applied to said heating 
roller is several to several hundred kilovolts with 
respect to said intermediate transfer medium. 

7. A wet type electrophotography apparatus as set 
forth in Claim 5 wherein a material having an inti- 
macy with saki carrier solution is used as said coat- 
ing material to inprov the effect of eliminating the 
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carrier during heating. 

8. A wet type electrophotography apparatus as set 
forth In Ctaim 4 wherein a heat-resistant blade for 
recovering said carrier solution by nuking contact s 
with said heating roller is provided, and a roller 
comprising a non-woven fabric member that makes 
contact with said heating roller at a location before 
said heat-resistant blade in the direction of the rota- 
tion of said heating roller is provided. io 

9. A wet type electrophotography apparatus as set 
forth in Claim 1 wherein said heating means conv 
prises a plurality of rollers disposed in a non-con- 
tact state with said intermediate transfer medium, at is 
least one of which is heated from inside, and a belt 
driven by said rollers to rotate while making contact 
with said intermediate transfer medium. 

10. A wet type electrophotography apparatus as set 20 
forth in Claim 9 wherein at least a base material of 
said belt comprises a metal. 

11. A wet type electrophotography apparatus as set 
forth in Claim 9 wherein said belt has a highly heat- 2S 
resistant elastic layer on the surface tiiereof. 

12. A wet type electrophotography apparatus as set 
forth in Claim 9 wherein said beH Is driven by the 
same drive unit as that for said intermediate trans- 30 
fer medium, and adapted so as to eliminate slips 
due to differences in peripheral speed between 
both. 

13. A wet type electrophotography apparatus as set 35 
forth in Claim 9 wherein said belt is driven by three 
rollers, one roller of which that is disposed close to 
said pressure roller and in the proximity of the sur- 
face of said intermediate transfer medium is made 

of a smaller diameter than the diameter of the other 40 
rollers. 

14. A wet type electrophotography apparatus as set 
forth in Claim 9 wherein said belt is brought in con- 
tact with said Intermediate transfer medium at the 45 
same speed; an internal heat source provided on 
tiie rear side of the belly part of said belt to replen- 
ish thermal energy to said heating belt the temper- 
ature of which falls due to heat conduction by 
contact with said toner. so 

15. A wet type electrophotography apparatus as set 
forth in Claim 14 wherein said internal heat source 
comprises a stationery heater tiiock that makes 
sliding contact with the rear side of said heating ss 
belt. 

16. A wet type electrophotography apparatus as set 
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forth in Claim 1 5 wherein a portion of said station- 
ery heater l^lock at which said stationery heater 
block comes in contact with said heating belt is 
formed into a concave curved surface having a cur- 
vature equal to or slightiy larger than the diameter 
of said intermediate transfer medium. 

17. A wet type electrophotography apparatus as set 
forth in Claim 14 wherein said internal heat source 
comprises a heating roller that is rotated as said 
heating roller is driven in contact with the rear side 
of the belly part of said heating belt. 

18. A wet type electrophotography apparatus as set 
forth in Claim 1 4 wherein said internal heat source 
comprises a radiation heat source, such as a halo- 
gen lamp, that supplies tiiermal energy to said 
heating belt in a non-contact state. 

19. A wet type electi^ophotography apparatus as set 
forth in Claim 18 wherein said radiation heat source 
is such that a reflector is provided to concentrate 
radiation beat, and the rear surface of said heating 
belt is turned black with a heat-resistant pcunt, etc. 
to facilitate energy absorption. 

20. A wet type electrophotography apparatus as set 
forth in Claim 9 wherein belt tension rollers for driv- 
ing saki belt are forced onto said intermediate 
transfer medium by a pressure that is as soft as not 
to collapse an image, and a tension roller on the 
toner fusing and transfer side at the final part of tiie 
contact area of said heating belt is forced onto said 
heating belt with a slightiy sti'onger force. 

21. A wet type electrophotography apparatus as set 
forth in Claim 20 wherein each of said tension roll- 
ers exerts a pressure to said intermediate transfer 
medium independentiy via a pressure exerting 
arrangement independent from a belt con- 
tact/retract mechanism. 

22. A wet type electi-ophotography apparatus as set 
forth in Claim 20 wherein sak:! heating belt, which is 
driven by a belt tension roller on the toner fusing 
and transfer skJe, has a tight skJe on the belt sur- 
iSLce on which saki heating belt comes in contact 
wrtti said intermediate transfer medium. 

23. A wet type electrophotography apparatus as set 
forth in Claim 1 wherein said heating means com- 
prises a heat radiating means disposed in a non- 
contact state with said intermediate transfer 
medium. 

24. A wet type electi-ophotography apparatus as set 
forth in Claim 23 wherdn said heat radiating means 
conrv)rises a far infrared heating means, and the 
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surface of said intermediate transfer medium com- 
prises a surface reflecting infrared rays. 

25. A wet type electrophotography apparatus as set 
forth in Claim 23 wherein said beat radiating means 
comprises a necU" bed heating means, and the sur- 
face of said intermediate transfer medium com- 
prises a surface absorbing Infrared rays. 

26. A wet type electrophotography apparatus as set 
forth in Claim 1 wherein said intermediate transfer 
medium comprises a belt driven by a plurality of 
rollers, and the surface of said intermediate transfer 
medium is locally heated by a heating roller from 
the rear side of said belt. 

27. A wet type electrophotography apparatus as set 
forth in Claim 26 wherein said belt comprises a 
material having a high thermal conductivity 

28. A wet type electrophotography apparatus as set 
forth in Claim 26 wherein said heating roller is pro- 
vided on a printing medium transfer action to serve 
as a backup roller. 

29. A wet type electrophotography apparatus as set 
forth in Claim 1 wherein said heating means is 
heated in advance and brought into contact with 
said intermediate transfer medium only when the 
toner is fused and transferred on to a printing 
medium. 

30. A wet type electrophotography apparatus as set 
forth in Claim 1 wherein said heating means has a 
means fbr preheating the toner to such an extent as 
not to fuse the toner prior to a toner heating and 
fusing process. 

31. A wet type electrophotography apparatus as at forth 
in Claim 1 wherein a control means fbr controlling 
the heating amount of said heating means in 
accordance with information about the anrK>unt of 
toner deposited on said intermediate transfer 
medium. 

32. A wet type electrophotography apparatus as set 
forth in Claim 1 wherein said intermediate transfer 
medium comprises a metallic drum, an electrically 
conductive, heat-resistant elastic material layer, 
arKl a surface layer having electrical conductivity, 
heat resistance and releasabitity on the surface of 
said metallic drum. 

33. A wet type electrophotography apparatus as set 
forth in Claim 32 vvherein said elastic material layer 
comprises low-elasticity solid rubber. 
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forth in Claim 32 wherein said elastic material layer 
comprises an electrically conductive porous mate- 
rial. 

35. A wet type electrophotography apparatus as set 
forth in Claim 32 wherein said surface layer com- 
prises an electrically conductive fluorine resin or 
f luoro-silicone rutiber. 

36. A wet type electrophotography apparatus as set 
forth in Claim 35 wherein said electrically conduc- 
tive fluorine resin or f luoro-silicone rutsber is applied 
on said elastic material layer by spraying the lique- 
fied form thereof 

37. A wet type electrophotography apparatus as set 
forth in Claim 35 wherein the film form of said elec- 
trically conductive fluorine resin or ftuoro-silicone 
ruk)ber is wound on said elastic material layer. 

3a. A wet type electrophotography apparatus as set 
forth in Claim 32 wherein said elastic material layer 
comprises an electrically conductive silicone 
sponge, and said surface layer is formed by coating 
an electrically conductive polyimide film with f luoro- 
silicone rut)ber. 

39. A wet type electrophotography apparatus as set 
forth in Claim 32 wherein butt flanges for limiting the 
relative movement of said intermediate transfer 
medium with said photoconductive medium are 
provided on both sides of said intermediate transfer 
medium. 
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34. A wet type electrophotography apparatus as set 
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Fig. 13 
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